The process of memory consolidation requires transcription and translation to form long-term memories. Significant effort has been dedicated to understanding changes in hippocampal gene expression after contextual fear conditioning. However, alternative splicing by differential transcript regulation during this time period has received less attention. Here, we use RNA-seq to determine exon-level changes in expression after contextual fear conditioning and retrieval. Our work reveals that a short variant of Homer1, Ania-3, is regulated by contextual fear conditioning. The ribosome biogenesis regulator Las1l, small nucleolar RNA Snord14e, and the RNA-binding protein Rbm3 also change specific transcript usage after fear conditioning. The changes in Ania-3 and Las1l are specific to either the new context or the context-shock association, while the changes in Rbm3 occur after context or shock only. Our analysis revealed novel transcript regulation of previously undetected changes after learning, revealing the importance of high throughput sequencing approaches in the study of gene expression changes after learning.
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Introduction
Contextual fear conditioning requires two waves of transcription and protein synthesis in the hippocampus to form long-term memory (Bourtchouladze et al., 1998; Igaz, Vianna, Medina, & Izquierdo, 2002) . Our lab and others have focused on discovering the genes regulated during these transcriptional waves using both candidate gene and genome-wide approaches. Our microarraybased studies have indicated that the first wave of transcription induces the largest change in gene expression 30 min after contextual learning (Peixoto, Wimmer et al., 2015) . However, gene regulation is a complex process that has multiple layers of control. Levels of particular mRNA isoforms can be regulated by alternative start sites, differential splicing including exon skipping and intron retention, and alternative poly(A) site selection (Leff, Rosenfeld, & Evans, 1986; Raj & Blencowe, 2015) . Alternative splicing can lead to distinct protein function and interactions (Ellis et al., 2012) or regulate mRNA localization (Ehlers, Fung, O'Brien, & Huganir, 1998; Jaskolski et al., 2004; Papandrikopoulou, Doll, Tucker, Garner, & Matus, 1989) , and thus is expected to be particularly important in neurons, which need to traffic mRNA to their long cellular processes.
Most previous research studying genome-wide gene expression in the hippocampus after contextual learning has relied on microarray technology (Barnes, Kirtley, & Thomas, 2012; Cavallaro, D'Agata, Manickam, Dufour, & Alkon, 2002; Keeley et al., 2006; Klur et al., 2009; Levenson et al., 2004; Mei et al., 2005; Peixoto, Wimmer et al., 2015) . Although microarrays are a reliable tool to measure changes in gene expression, they are unable to distinguish exon-level effects that are indicative of alternative splicing. RNA-seq provides numerous advantages over http://dx.doi.org/10.1016/j.nlm.2016.07.018 1074-7427/Ó 2016 Elsevier Inc. All rights reserved.
